J. Appl. Glycosci., 50, 37-39 (2003) The use of fatty-acid monoglyceride to form a complex with starch has been used as a quality improvement agent for anti-firming or food texturing of starch-based foods such as breads and Japanese noodles. The authors have already reported that monoglycerides and lysophospholipids consisting of unsaturated fatty acids could form complexes with amylose and starch in aqueous solutions.1,2)
The number of glucosyl residues of amylose required to for form a complex with a saturated fatty acid was estimated with a computer by imaging a state including the fatty acid in amylose as a helical structure,3,4) but the glucosyl residue calculations seemed to be different from the experimental results5-8) obtained using amyloses with different chain lengths.
In this paper, the sizes of amylose required to form complexes with glycerol monostearate or glycerol monooleate were estimated by analyzing chain distributions of the obtained complexes using high-performance anion exchange chromatography with a pulsed amperometric detector (HPAEC-PAD).
MATERIALS AND METHODS

Materials.
Glycerol monostearate (MG-C18:0, purity 99%) and glycerol monooleate (MG-C18:1, purity 97%) were purchased from Funakoshi Co., Ltd. (Tokyo, Japan) and Nippon Oil & Fats Co., Ltd. (Tokyo, Japan), respectively. Amylose EX-1 (DP 18; crude protein, 0.02%; moisture, 7.90%) was purchased from Hayashibara Biochemical Laboratories (Okayama, Japan). Methanol, dimethyl sulfoxide (DMSO), potassium hydroxide (KOH) and hydrochloric acid (HC1) were purchased as specialgrade materials from Wako Pure Chemical Industries Co., Ltd. (Osaka, Japan). Sodium hydroxide (NaOH) and so- (L H) was 9.6 J/g (Fig.  1 B) . (Fig.  1 C) . HPAEC-PAD analysis.
The chain-length distribution of Amylose EX-1 is shown in Fig. 2 , which is in good agreement with the results of Koizumi et al.11) The chain-length distributions of amyloses recovered from the inclusion complexes with the monoglycerides were analyzed by HPAEC-PAD (Fig. 3) . The difference in chain-length distribution between the MG-C18:0 precipitate and that of MG-C18:1 is shown in Fig. 4 .
The amylose chain profiles recovered from complexes are quite different from that of Amylose EX-l. The critical DP of amylose recovered from the complex with MG-C18:0 was estimated to be DP 29, and the principal chain was DP 33-34. The critical DP of amylose recovered from the complex with MG-C18:1 was estimated to be DP 31, and the principal chain was DP 35-36. From a comparison of the chain-length distribution of the two complexes, it was found to be obvious that the inclusion complex with MG-C 18:1 was composed of longer amylose chains than the inclusion complex with MG-C18:0, as shown in Fig. 4 . Amylose chains found in the complex with MG-C18: 1 are about 2-5 glycosyl residues longer than those found in the complex with MG-C18:0. It is presumed that the helical structure of amylose including oleic acid in MG-C18: 1 needs 2-5 more glucose residues because of the bent structure of the double bond in the fatty acid.
As the amylose used in this study was DP 18, the content of amylose fractions longer than DP 29 was extremely low. A study on the inclusion complex of many fatty acids should be conducted using longer amylose chains like DP 30.
